The structure of denatured bovine pancreatic trypsin inhibitor (BPTI).
In the presence of denaturant and thiol initiator, the native bovine pancreatic trypsin inhibitor (BPTI) denatures by shuffling its native disulfide bonds and converts to a mixture of scrambled isomers. The extent of denaturation is evaluated by the relative yields of the scrambled and native species of BPTI. BPTI is an exceedingly stable molecule and can be effectively denatured only by guanidine thiocyanate (GdmSCN) at concentrations higher than 3-4 M. The denatured BPTI consists of at least eight fractions of scrambled isomers. Their composition varies under increasing concentrations of GdmSCN. In the presence of 6 M GdmSCN, the most predominant fraction of scrambled BPTI accounts for 56% of the total structure of denatured BPTI. Structural analysis reveals that this predominant fraction contains the bead-form isomer of scrambled BPTI, bridged by three pairs of neighboring cysteines, Cys5-Cys14, Cys30-Cys38 and Cys51-Cys55. The extreme conformational stability of BPTI has important implications in its distinctive folding pathway.